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PREFACE. 



As great cbanges liave been made in the field artillery of 
Europe mthin the last three years, the details of which are not 
to be found in any of the military text-booki^ it was thouglit 
that it might be useful to collect and publish such of them as 
can be most readily ascertained. 

The following pages were accordingly prepared for the pur- 
pose of giving an outline of systems upon which we must to 
some extent model our own, and which have been themselves 
modelled upon the results of elaborate practical investigations 
in schools of artillery, and of instructive, although brief, expe- 
riences in actual war^Eure. 

As far as practicable I have given my authorities for the 
various statements made, and where I have been compelled to 
draw inferences, in default of positive information, I have inti- 
mated as much, leaving it for the reader to make a more com- 
plete investigation for himself. 

The works to which I most frequently refer are the follow- 
ing:— 

IjEs Canons RAYfis £tuile Militaire, par J. SchmcElzl, Lt.-Col. d'urtillerie. 

Tradait de L'AUemand, par £. Ilejdt, Sons-Lt. d'artiUehe. Paris, 1860. 
AFPBifDiCB xvx Oanons RatAs, par CoL SchmcelzL ' Fans, 1860. 

liB Gakon SatA Pbvssibn— Comparison des Systimes FraiiQais et Pnusien 

— par Capt F. Foarcault Paria, 1861. 

IiV Gakoiv PavsstiN Jvoi, par Les AUemands. Paris, 1861. 

Journal vm Armes Spj^ciaj^. IbiiO &, 1861. 
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RIFLED FIELD PIECES 



BiFLED field pieces are now in ruse in all European services, 

includiiig that of Turkey, and, according to the statements of 
reoeut military wxiters, have, in ^France, totallj displaced the 
smooth-bored cannon.* 

The European rifled field artillery may be divided into two 
general classes, viz., the breech-loadincr cnimon — including the 
Armstrong gnn in England, and the Wahiendorff in Sweden 
and Germany — and the mnzzle-loading cannon of OoL de Bean- 
lieu, which has been adopted first by France, and shortly after- 
wards by Bii8sia» Spain, Sardinia^ Holland, Austria^ and seyeral 
other powers.^ 

The projectiles for the Armstrong and Wahrendorff guns 
are of cast iron coated with lead, and, being forced into the 
bore from behind, the lead enters and fills the grooves. For 
the Beaulieu gun, or, as it is sometimes termed, the French 
rifled cannon, the projectile has affixed to it, by means of small 
cavities made in the oast iron, knobs or buttons (tmons-aikUes) 
of zinc, which, in loading, are made to enter the deep and 
narrow grooyes with which the gun is rifled. The grooves 
are, in France and Biissia at least, and probably elsewhere, 6 

• Le Canon Prussien Jnc6, p. 1!) ; Appendice anx Canous RaySs, p. 6. 
t> Le Canon RajS Prussien, p. 79, and Lea Canons £ay^. 
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in number, and tlie knobs 12/ althougli 6 knobs bare been 

also used, so tliat only 1 knob should enter eacli groove.* 

The Armstrong field gun is a cannon of considerable length 
and of narrow calibre (diameter of bore) ; 3 inobes according 
to Capt. Benton (" Ordnance and Gunnery"), 74 millimetres (or 
2.91 inches) according to Capt. Fourcault, of the Belgian army.* 
The denomination of the gun, taken from the weight of its pro- 
jectile, is that of a 12-pdr., but a number of 6-pdr. guns hare 
been recently made, 49 of them having been finished and 
proved up to November, 1861.' These latter pieces are pos- 
sibly similar to the guns with which Sir William Armstrong 
made his earlier experiments, ^vhich had a calibre ui' 2 inches, 
a weight of about 500 lbs., and weight of projectile of 5 lbs.* 

The weight of the Armstrong 12 pdr. ia, for most of the guns, 
between 850 and 900, but 12 pdrs. of 6 cwt. have also been 
made.^ The projectile, in order that it may have a sufficient 
shell power, notwithstanding its bolt like figure^ is made up of 
a number of pieces of oast iron soldered together. 

The Continental Powers, even tliose which have imitated 
England by adopting the breech loading system, employ larger 
calibres (the calibres of their field guns lying between 8.4 and 
3.8 inches as &r as they are known) and, in the case of France 
and Russia at least, lighter guns. 

The calibre of the French rifled field gun has been variously 

^ Les Canons Raves, p. TjO; Journal des Armes SpSciales, July and Aug. 
1860, p. 55, and Mara au l Avril, ISiJl, pp. 2^i^ and 242. 
* Les Canons Raves, pp. 50, 55, and 122. 

« Le Canon BajQ Frnssien, p. 43 (74 majr, however, be a miBprint for 76). 
t llechaQioB* Mag., Not. 29, 1861. 

« It ia more probable, however, that the oalibre ijf 8 inches would be retained 
and the weight pnt at about 400 Ibe. 
)> Meoh. Uag., Nov. 1660. 
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stated at 85.5'' and 86.5^ millimetres (3.306 ami 3.40;") inches), 
the latter being probably the correct cahbre and the former the 
true diameter of the shot. 

The weight of a French rifled cannon used iu Italy is stated 
at 523 lbs. only;™ but elsewhere 716 to 727 Iba. is given as the 
weight of the rifled gun of the Itahan war,*^ and a good author- 
ity gives the present weight of the French field cannon at 727 
lbs. (330 kilogrammes).! There are probably in the French 
service a lighter and a heayier rifled field piece, one a little over 
500, and the other a little over 700 lbs. in weight, the heavier 
gnn being the one most commonly in use, and the lighter being 
employed where great mobility is required. 

Bifled batallion guns drawn by two horses each are said to 
have been issued to the French infantry f these would probably 
be the hghter description of cannon. 

The French have still another gun of the calibre of 3.4 
inches, viz., their rifled mountain gun, which weiglis 220 lbs. 
and is effective up to 1800 yards. This gun has been used in 
Kabylia^ and is well cfpoken of 

The weight of the projectiles for the above mentioned guns is 
about 8 1 Ibs.j'i but shells of over 12 lbs. weight seem also to 
have been used in Italy.' 

The charge of powder is about } of the weight of the pro- 

^ Les Canons Raj^s, p. 52. 

* Jour, dos Annea Sp., JaiL and Aoftt, 1860| p. &d* (It xaaj be that the 
calibre of Hho gvn was 89.5 mm. during the Italiaii war and has aince been 
iiumaaed to 86.5). 

» Lea Canons Bay^, -p. 54. ■ App^ndiee anz Canons BaT^a, p. 5. 

t Cd. d'Herbalok, Joar. des Annes, Jn. 1800, p. 55. 

« Lea Canons Raj6s, p. $4. ' Ibid., p. 53. 

« When loaded, Jour, des Armes, Ju. 18 GO, p. 55. 

' The account, however, seems rather to mean that a solid shot of the same 
size would weigh 12 lbs. 
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jectile for tlie heavier gun/ and the shell is stated to contain 
.44 lbs. of powder.^ 

The grooves in these guns are about 6 mm. deep and 16 mm. 
broad, and tlic twist one turn iii two or two and a liali metres." 

Biiied cannon of the 12 pdr. calibre (121 mm.) are also used 
in the French service. The rifled gun of reserve corresponds 
to the canon-obusier of 1370 lbs. rifled/ and the heavy 12 pdra, 
rifled have been flxed upon as the guns of siege and position* 

According to a passage in a pamphlet by OoL Schmoelzl, the 
batteries of the Imperial Qnard were armed with the rifled 12 
pdrs. during the Italian campaign* of 1859. 

In Austria, after the experience of the Italian war, and after 
having experimented with a French rifled gun captured at 
Magenta as weU as with other rified cannon, it was decided to 
adopt a gun of the 6 pdr. calibre rifled on the Beanlieu plan for 
a projectile with zinc knobs.^ 

This gun the Austrians speak of as having very satis£actory 
range and accuracy, and superior effectiveness. 

The manu&cture of the Wahrendorff gun, which had pre* 
viously been commenced in Austria, was still carried on, cliiefly, 
it is believed, for the armament of forts. More recently a rifle 
gun to be used with gun cotton has been introduced in Austria 
and has met wiLk great favor." The inventor of it is General 

* Jour, dfls Annee, Ja. 1860, p« App, anz Canons Bay., p. 5. 
' App. anx Canoni Ray., p. 6. 

« Lei Can, Ray., p. 113. Jour, dee Annas, Han, 1861. The lighter field 
pieoee would probably have the quicker twist and the mountain gan a twist 
more rapid still. 

* J. des Armes, Ju. ISuO, p. 55. " Les Can. Raj., pp. 56 and 73. 

* Les Can. Raj., p. 56 (Napoleon 12pdrs. rifled). 
y Le Canon Prus. Jug6, p. 19. 

' Le Can. Pras. Jug6, p. 23. Gun oottim for smooth-bored oannon has been 
used in Austria since 1864. The gun nsed with it was of 12 pdr. calibre, 8 
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Van Lenk, and I do not know that the details of it have been 
made publio. It may be remarked bere, however, that the 

objections that have been made to the use of gun cotton in 
axtUlerj are probably susceptible of being overcome much more 
easily than is generally imagined. 

Buflsia was, apparently, one of the first nations after France 
to take up the Beaulieu gun, and seems to have been less reti- 
cent in making her experiments public than any other Conti- 
nental power. An account of her field piece and of the results 
of practice with it have been transhitc 1 from the Russian by 
Col. Neumann, and an abstract of this by Lt. Col. Schmoelzl is 
to be found in the Journal des Armes Sp^ciales, for March 
and Aprfl, 1861. 

From this we learn the following among other facts : — The 
Btissian gun is rery similar to the French. Its calibre is 8.42 
inches; larger than the French by about the amount of its wind- 
age. The weight of the gun is 650 lbs. (18 poods), that of the 
projectile 9.6 lbs., and that of the charge of poVder 1.36 lbs. 
(1j5 lbs. Bus.), or about 4 of the weight of the projectile. The 
grooves, six in number, have a depth of .17 inch and a twist of 
one turn in 11 ft. 4 in. 

Its projectile has, like the French, 12 zinc knobs, which fit 
the grooves loosely; but the peculiarity of the Bussian pro- 
jectile consists in this, that it has, encircling its cylindrical por- 
tion, three grooves or cannelures similar in shape to those 
which are used on small arm bullets, and about 4 inch deep. 
These must increase its accuracy, but diminish its range con- 
siderably. 

Tables of direct firing with charges of one-seventh the weight 
of the shell give the following results ; the comparative practice 

calibres long, and provided ^vitb a cylindrical chamber in which the cartridge 
of oompresMd gan ooiton was placed. J. dee Amies, Ja. 1860, p. 5. 
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with lieavy smootli-bored field piece being given at the same 
time. 

The target being 1.29 sag^nes (1 Bag^e— 2 j yds. or to 3 
military paces) high, and 8.33 sag^nes long (equal 9 by 68 ft). 
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The results of another series of experiments I have repre- 
sented in the following diagram, which shows the relative accu- 
racy of the rifled and the smooth-bored cannon, both in a hori- 
zontal and ill a vertical direction. 

At each of the successive distances of 300, 600, 900, 1200, 
&c., archines or paces, 30 shots were flred at a target, and the 
average deviation of tlicse shots from the most central of the 
group of hits was determined by the method of mean squares, a 
method which is thought to giye the real acciiracr)r more nearly 
than any other, especially where the number of shots is some- 
what limited. 

The distances are laid off on the horizontal base line, and the 
average amonnt of deviation at any given distance is to be mea- 
sured on the vertical line which corresponds to that distance, 
the vertical scale being one hundred times as great as the hori- 
zontal, so that to the eye the deviations are magnified 100 times. 

It will be seen, for example, that at 1200 paces (about equal to 
983 yards) the rifled cannon errs three paces to the right or left, 
and about two and three-fourths paces above or below. The 
smooth-bored 12 pdr. at the same distance errs about five and a 
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half paces to the right or left; and about one and three-fourtli3 
paces above or below. It will be seen that at greater distanceB 
the average error of the smooth-bored cannon increases very 

rapidly, and the relation between its horizontal and its vertical 
accura<^ changes. 

The vertical deviations^ being the most important for military 

purposes, are expressed hj continuous lines, and the horizontal 
deviations by dotted lines. 
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High angled firing with reduced charges seems to be much 

2)ractised by the Russians, the angles varying from 16°, at which 
ricochets cease to take places to 21® 36'. The charges £xed 
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upon for tliis sort of firing are those of 24, of 30, and of 36 
solotniks (1 lb. av. — 107 solotniks oearlj), and the ranges 
attained with the last named charge go up to 1800 yards. 

Used in tliis way, tlie guu is inadc to serve tlie purpose of a 
ri£ed ^eld mortar, and, when fired at these high anglei^ at a 
square space, eaoh of whose sides was 15 sag^nes 85 yds.^ 
it gave the following results, which are compared with those 
attained at the same time with a Bussian howitzer of slightlj 
greater weight:— 



Dist&oeM ia 


Per cent of bits . 


WU)i»12p«Lr. 




with rifled gu. 


bowltier. 
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25 
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23 





When fired with the full charge of 4» the velocity of the pro- 

jectile, at S3 feet from the gun, was 1,175 ft. per second, and the 
number of rotations IQd to 104 per second. 

The windage of the projectile is from two to four hundredths 
of an inch, and it will hold about .36 lb. av. of powder. 

In the year 1859 Prussia, like most other European nations, 
began to occupy herself energetically with the subject of rifled 
guns, and during that and the subsequent year introduced a 
large number of them into her field artillery.*' 

The Prussian rifled field gun is a breech-loader, of cast steel, 
and of the calibre of a 6 pdr.,**' or of 91 millimetres*' (3.58 inches). 

The hreech-loading mechanism is a modification of that of 
Wahrendorff, but its precise detaila^ as well as some other points 
concerning the gun and its projectiles^ are considered as secrets. 

Les Can. Ray., p. 77. App. aux Can. Ray., p. 12. 
^ Les Can. Baj., p. 77. " Le Can. Rajr, Prus., p. 45. 
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The weight of tlie projectile is stated to be 10 lbs. Piussiau'^' 
(ICS lbs. av.X aud the weight of the charge to i^^^ that of the 
projectile,*' 

Slirapnels arc lircd wiik concussion fuses of secret construc- 
tion, the shell being made to burst by striking the ground in 
front of the mark. A time faae, however, also seems to be in 
use.*" 

In Belgium, experiments ^nth rifled cannon have been carried 
on at Brassohaet since 1856.*' In 1860 the adoption of the 
BeauLien gtm was decided upon, and some rifled guns were 
made of 6 pdr. calibre^' (95 mm. or 3.74 inches). In the same 
year, however, a Belgian of&cer — ^who had attended the £EUQions 
Prussian experiments at Jnliers^ of September, I860, when the 
ancient fortifications of that town were regularly besieged, and 
battered with the new breech-loading rifled artillery — ^brought 
so favorable an account of the Prussian gun, — ^which it u| | ears 
tliai Belgium, as an ally of the German Confederation, was 
allowed to learn the secrets of, — that the Belgian minister of war 
ordered it to be adopted;'' and in Jannary, 1861, an appropria^ 
tion of 1-i millions of francs was asked for from the Belgian 
Parliament for the purpose of introducing the Frussian system. 

This, however, did not pass without protest £rom the advocates 
of the muzzle-loading system, who allege, and apparently with 
reason, that the proposed change is capricious and bureaucratic, 
and not supported by the opinions of .the best informed artillery 
officers.*' 

In Holland the French system has been adopted,^' The mode 
in which they have transformed their artillery is peculiar and 



^' Les Can. Raj., p. 79. 
f Ibid., pp. 69, 70. 

Le Can. Kay. Pros., p. 21. 
^' Le Can. Frua. 



Le Can. Raj. Pros., p. 63. 

8' Les Can. Kay., pp. 58, 59. 
if Le Can. Prus., p. 20. 
^ Ibid., pp. 49, 77. 



i^iy u^od by Google 



16 



KIFLED FIELD PIECES. 



deserves mention. Old bronze cruns, many of them defective or 
worn-out, have been filled up witli melted gun-metal, and re- 
bored and rifled, making a fleld gun' of about the same calibre 
as the French, and at very small cost. 

In Spain the old bronze guns of the 4, 12, and 24 pdr. cali- 
bies bave been lifled on the French system.*^ Bifled guns 
were used in the war against Morocco.'' 

In Portugal rifled guns of 4 pdr. calibre, and on a Portuguese 
plan, whose details are not q>ecifled, have been introduced. 
They are distinguished for a low trajectory, having witih 1^ 
elevation, a range of 750 metres,"' and they have, it would ap- 
pear, considerable accuracy. 

In Italy, the Gavalli breech-loading gun has been much used 
for heavier artillery. It has also been tried for field guns, but 
abandoned for the BeauUeu gun.^' At the siege of Gaeta the 
Cavalli siege guns are said not to have answered so well as the 
muzzle-loading rifled guns,'^' the breech mechanism having in 
several cases given way in the trenches. 

Beside the above mentioned powers, Switzerland, and, among 
Mohammedan nations, Tunis and Egypt are mentioned as having 
ado]3ted the French system of rifled field artiilery.**' 

While the Beaulieu gun is the one most generally used for 
field and siege artillery, the use of breech-loading rifled guns 
for ships and casemates seems to be universal,'"' and their supe- 
rior fitness for these positions is conceded, even by a contro- 
versial advocate of the muzzle-loading field artillery.*' 

France herself, who stands in the foremost rank as a cham- 
pion of muzzle loading &>i the guns of field batteries and of 



Les Can. ilay., p. 78. 
^ Les Can. Ray., p. 79. 
^ Ibid., p 78. 



«' Le Can. Ray. Prna., p. 78. 
P' Le Can. Ray. Prus., pp. 48, 78. 
Canon Pros. Jag6, p. 15. 
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siege trains, employs breech loaders for ships and sea coast 
liatteriesy 

It is worthy of BOtice tliat even for breech-loading cannon"' 

the French employ the Beaulicii projectile, or, as they express it, 
tbe projectile artifieially forced, and not the lead coated, natwxiUy 
forced projectile of tbe Armstrong and Wabrendorff guns. It 
may be, however, that, although the shell itself preserves a 
windage in the bore, tbe zino knobs are more or less forced in 
passing ihroiigh the grooves, so as to hold the projectile more 
steadily. 

The French breech-loading caimon is said to be of the sim- 
plest construction,*' and, from what account has been given of 
it, would seem to be some niodified form of what has been 
known in Europe aa the American breech-loading cannon. 

However well satisfied the powers of Europe may have been 
with their breech-loading guns for ships and casemates, it is 
doubtful whether the necessity of firing rifled guns with heavy 
charges of powder, to enable them to pierce the sides of iron 
clad vessels, will not induce the readoption of muzzle loaders. 

MM. Petin and Gaudet, projuietors of a patented method for 
circling old cast iron guns with steel or iron rings, preparatory 
to rifling them, are said to be engaged in thus strengthening 
700 guns for the French government.*' 

These guns can hardly be meant for conversion into breech> 
loaders. 

In considering the good qualities of the new system of field 
artillery, European writers lay particular stress upon its mo- 
bility. 

'I'iic rifle system, it is said, enables guus to be used which are 

» Can. PniB. Jiig6, p. 16. Ibid., Cftn. Raj. Pnu., ]i. 60. 

Ctaon Raj. Fnu., p. 60. *' Can. Haj. Praa., p. 87. 

2 
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lighter than any eJ/idetU smooth-bored caunon.*' Such guns 
can be brought up, over the worst roads^ and the steepest hills, 
and be used where other artillery would not come into action 
in time/' They can change their positions so frequently as to 
evade the efforts of a heavier hostile artillery to silence them, 
and still be able by reason of their long range to fire with e£fect 
on the enemy's troops 

They can follow closely a retreating enemy, and keep him 
under a fire of shells^ as was done at Magenta.*' 

At the same time the guns require fewer horses than heavier 
artillery would, four horses being allowed to the French and 
Russian guns of S.4 calibre*" 

In the Italian ^var the mobility of the French artillery is 
said to have been a main element of success, and especially at 
the battles of Magenta and MontebeUo.*"' In the Chinese cam- 
paign, their liglitues.-s is said to liuve given tlicm a decided ad- 
vantage over the Armstrong guns. 

The principle has been laid down and apparently acted upon, 
that great mobility of material is most important to those na- 
tions that expect to undertake offensive war, and especially 
maritime expeditions; while nations that intend to carry on 
defensive wars only, and that in an open country and over good 
roads, should aim at having heavy guns of long range and great 
accuracy. 

As far as it can be known, it would appear, that in the new 
artillery system of Europe, the general rule prevails, that the 
more powerftQ a state is in relation to its neighbors^ the lighter 
are its field pieces. 

When the introduction of rifled cannon was lirst proposed, 

" Les Can. Rftj^, p. 67. Ibid., p. 71. 

App. mux Cah. Ray., p. 11. LeB Cra. Eaj., p. 64. 

w Ibid., p. 64. . 
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many persons, speaking a priori, and from traditions of former 
artillery sendoet, were disposed to xmderrate the importance of 
their long range firing, which^ it was said, oould neyer produce 
these decisive effects ou troops, which are the chief objects of 
artillerj fire. It was found, however, in the campaign of '59 
that although shelling at distances of 2, 8, and 4,000 yards can- 
not overthrow and put to fli<j^ht infantry in line of battle, yet 
it can force an enemy to deploy his colunms at inconvenient 
distances, embarrass his distant movements^*'' prevent his reserves 
from occupying advantageous positions, destroy the men and 
horses of his batteries, and thus influence the fate of the battle 
as decisively, although not as brilliantly, as the ^'charge of artil- 
lery at Wagram. 

The power which long range artillery has of concentrating 
its fire from a number of distant batteries was important to the 
[French in checking sudden attacks on weak points of their line. 
At Solferino, the coming into action of a large body of Aus- 
trian cavalry was completely prevented by this means.<^'' 

Accounts have been made public of the results of practice 
at long range, of the French rifle guns of 3.4 calibre at the 
camp of Chalons."" The mark fired at was an inclosed space 
of 60 X 75 metres, representing the space occupied by a bat- 
talion formed in colunm of divisions, at platoon distance, and 
the ranges varied from 1800 to 8000 metres. (1 metre is eq^uai 
to very nearly one and a tenth yards.) 

With the rifled gun which was used in the Chinese cam- 
paign, firing at distances of from 1800 to 2500 metres, out of 
every 150 shells^ 110 to 120 struck in the rectangle. At 1800 

At M6dol« the Frenoh rifled guns took up a position from wbfch tliey 

commanded, at long range, the roads by which the Austrian artiller/ attempted 
to approach. (Les Can. Ray., p. 70.) 
^" Les fan. Ray., p. 66. 

Can. Kay. I'xus., pp. 66 & 67. Jour, des Armes, Kor. 1860. 
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uu the projectile ricocheted for some distance. At 2500 metres 
it buried itself. At 8000 metres, 100 out of 150 projectiles 

struck within the mark. 

The mounted gun of 100 kilogrammes (or 220 lbs.) gave 
similar results at 1800 metres. 

These results are in accordance with those said to have 
been attained in Kussia and Holland with guns of the same 
calibre; and in Belgium, with Beaulieu guns of the 6 pdr. 
calibre, better firing still has been made, according to Captain 
Fourcault. 

In the Italian war the r^arkable effects of the rifled cannon 
were mainly produced at long ranges, but their use was not 

confined to distant firing, for in the attack on the Austrian 
centre at Solferino, the rified cannon of the Imperial Guard 
were brought up to within 300 metres of the hostile line, and 
by their fire decided the French success on that point/" It 
would seem, however, from what has been previously stated, that 
these batteries of the Guard consisted of the rifled canon- 
obusiers of 12 pdr. calibre. "Whether, at these close quai lers, 
the rifled guns fired canister shot, or rifie shrapnel with very- 
short fuzesy is not stated, but it has been proposed in Europe 
to substitute these latter projectiles for canister altogether, thus 
simplifying the ammunition.^" 

As a question may be raised on the propriety of the French 
course in rifling their canon-obusier, it may be worth while to 
make some remarks upon the efi'ect oi an elongated projectile 
on the gun and its carriage. The canon-obusier or light 12 

Les. Can. Raj., p. 72. 
«" The rille H^yhlein is said to he i)ecnliarly favorable to tlie use of siirapnel, 
for tlie projectile, ingtead of iha irregular and variable rotation which spherical 
•bella acquire, has a uniform moti<m around its gieSiter axis, and the cone of 
ifspenion of its comtenta is oonseqnentlj more onlfonii. (Las Can. Baj., p. 
131.) 
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pdr. gua — smooth bore — throws a projectile weighing 12 Ibs^ 
with an initial velocity of about 1500 feet per second, which is 

communicated to it by a charge of 2 J lbs. of powder. A 
projectile of 18 ibs., fired with a charge of a little over 2 lbs., 
would acquire a velocity of 1000 ft. per sec, and in doing ao, 
would strain the gun carriage less by the recoil.*^' At the 
distance of 800 yds. from the gun, the velocity of the rifle 
projectile would begin to surpass that of the spherical, and 
would rapidly gain on it at all greater ranges. 

The French, like other nations of Europe, seem to be averse 
to publishing the details of their new artillery system, but as 
far as it can be made out from those works to which I have 
had access, and I am persuaded that they give correctly its 
most important features, it seems to be very simple and ef^cient^ 
and to have been arranged with much military skill. 

But two calibres arc now used by the French for both field 
and siege artillery. In these are comprised five or six different 
giins^ varying by a systematic gradation of mobility and power, 
from the cannon which can be carried on ilie back of a mule, 
to that which is deemed powerful enough for all siege pur- 
poses. 

The lightest of these can shell fortifications with effect at the 
greatest distance of siege batteries, and the heaviest of them is 

b'/ The amount of moltoii given to the two ptojeotilw wonld be the same, 
but the slower moTing elongated projectile would receire Its motion daring a 
longer period of time, and the resulting impulse of reooti wonld therefore be 

a slower one; less of a l>Iow and more of a push. Beside this, tlio amount 
of x>owder fired with the elongated projectile is somewhat less, and consequently 
there is a less weight of products of combustion to bo thrown from the gun. 

In the new sjstem of artillery of continental Europe the carriages are said 
to have been mnoh lightened as well as the gnns themseWoR, and the above 
considerations may help to show whj saoh reduotion of weight is j^aotioable 
And anob|eotloaable> 
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not of a greater weight than it is customary to use on the field 

of battle.*" 

In any war in which they may be engaged, or in any expe- 
dition which they may fit ont^ they can, by varying the propor- 
tionate number of the different guns, adapt themselves to the 
circumstances of the case. The majority of their field batteries, 
however, are armed with the gun of &4 calibre and 727 lbs. 
weight ; at least it may be so mferred from what is said of this 
gun, the lighter field gun being somewhat of an exceptional 
piece. 

In the United States^ the first decided movement toward the 

introducti(jn of rifled cannon into service was contemporary 
with that made in aknost all European countries, viz., in the 
year 1859. Previously to that, however, the subject had been 

agitated by the Ordnance Department, and the attention of artil- 
lerists and of inventors had been directed to the production of 
projectiles on the ea^ndmg system, a system which, although 
suggested by the success of the expanding bullets for smaU 
arms, has never been brought into use in Europe, but which in 
all probability may, if properly perfected, prove the most suit- 
able of any for military use. 

That it would prove so was tlic opinion of the Board ou Kitled 
Ordnance of 1859, with one dissenting member, who recom- 
mended further tt'ials, and a fiivorable consideration o( artifi- 
cially forced or flanged projectiles. 

It was contemplated to establish a permanent board to inves- 
tigate the subjecl^ whose labors should extend over a series of 
years, as has been done in European countries, but this course 
was bafllod by the then Secretary of War, who opposed system- 
atic experiments for the improvement of the artillery of the 

Ezoepting, perluips, their hearieat aiege guns, which are probabtj their 
old 12 pdre. of dege rifled, and weigh orer 1500 kilogrammee. 
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United States, and determined to impose upon it a projectile 
whioh had been known in Europe, under a very slightly different 
form, as the Ghanin projectile^^'' and which had been patented 
in tliis country by Ex-Seuator Juiucrf, of lihodc Island. 

A board was appointed by the Secretary for the purpose of 
carrying out his views in this matter, which, during the latter 
part of 1860, made the desired recommendation in favor of the 
James projectile. An examination of the official record of this 
Board, however, disclosed faxsta irreconciiable with the opinions 
expressed, and this led to an opposition to its recommendation, 
which prevented the introduction of the projectile in q^uestion 
until a^r the commencement of the present war. 

In the spring of 1861, however, influences were brought to 
bear which cauaed the James projectile to be extensively adopt- 
ed, and it enjoyed a considerable amount of £^titiou8 reputation, 
until artillery officers of the regular and volunteer services be* 
gan to make experiments with it in various parts of the country, 
when a strong and unanimous condemnation of it seems to have 
forced its withdrawal from service. 

Other expanding projectiles have been used in our army, 
which it is not necessary to mention here, and whose merits, as 
compared with each other, have recently been made, to some 
extent, the subject of investigation. The experiments made by 
the Army, and those made by the Navy under the direction of 
Captain Dahlgren, leave no doubt of the &Gt that the American 
system of projectiles is ijapable of meeting the requirements of 
military service, although whether any particular projectUe is, as 
yet, what it is desirable that it should be in regard to accuracy at 
long ranges and effectiveness as a shell, does not clearly appear. 

The introduction of rifled cannon into our service has not 
been rendered, as it has been elsewhere, a means of simpli- 



^' Lea Can. Rajes, p. 4i. 
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fying calibres. We have had made, dunug the present war, 
bronze rifled guns of the different calibres of 3.67 and 3.8 inches^ 

and large numbers of iron rifled cannon of 2.9 and 3.0 inches; 
and having already both smooth bore and rifled guns of the 
calibre of 4.62, guns of 4.5 are now being also made. The 
narrow calibres of 2.9 and 3.0 inches are evidently imitated 
from the Euglisb, without knowledge or without regard of the 
tsuQt, that the calibre of the Armstrong field-piece had been con* 
sidered and rejected by all Continental nations^ as sacrificing 
too much to the attainment of a needless length of range, and 
as not giving an eficient shell, except by the employment of a 
projectile which, as it is expressed, **ia of itself a sort of ehrf 
d^cetivre of mechanical construction."*" 

There is another objection to these calibres. The projectiles 
for both of ibem ooold be fired from the Arms^ng 8 inch guB, 
one of them at least with its best effect, while the breech-loading 
Armstrong shell would enter neither of them. In order that 
one of our shells should be useless if captured by the English, 
it should not only be larger than three inches, but considerably 
larger, since the turning off of a small quantity of metal from 
the cylindrical portion of a shell is quickly done, and the Arm- 
strong artillery is accompanied in the field by a corps of trained 
mechanics, well equipped with tools, among which portable 
lathes would probably be included. This consideration is not, 
perhaps, of great present importance, since the use of the Arm- 
strong calil)re will not extend to any European nation beyond 
Great Britain, and if in the present war we meet with any rifled 
artillery of European plan or manufacture, it will be the cheap 
and efficient Beaulieu guns and projectiles, probably of the 
French weights and calibres. 

i'' If we are to adopt the Amwtrong calibre we ought alBO to adopt the built 
up projectile wboce pecnllar constmctioii enables tbat calibre to throw an 
eflbotive shell. 
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If we had Tetained the 6 and 12 pdr. calibies for our rifled 

guns, we would in so doing liave been justified by tbe prece- 
dents of various European powers, who have organized their 
rifled artillery after witnessing the experience of their neigh- 
bors."" The old 6 pdr. rifled wonld approach nearly, in the 
propoi-tions of its calibre to tlic length of boru and the weight 
- of metal, to the standard i'lench field piece of 830 kgms., which 
it would somewhat surpass in range, and decidedly surpass in 
power, supposing an equally good projectile to be used. 

The 6 pdr. calibre would not probably be too great for a 
rifled mountain gun, nor for a field gun whose weight should 
lie between that of the lighter French field piece and the Arm- 
strung field piece of six cwt. 

With the expanding system of projectiles less caution is 
necessary in not fixing the calibres too high, since there are 
various forms of these projectiles in which the shot can be made 
much smaller than the true calibre, the bore of the gun being 
filled up by a non-metallic packing or sabot. 

By the introduction of light rifled guns with heavy projec- 
tiles, something is lost in the e£&ciency of trajectory for direct 
fire at short ranges. 

The exact nature of this loss is shown in a table drawn up 
by CoL de St. iiobert, of the Sardinian Artillery, the author of 
Tarious treatises on the motion of projectiles. The two pro- 
jectiles compared are of about the same weight, and, for the 

It appears from an essay hy the Count Paul de St. Robert, Col. of the 
SArdinicin Artillery, that fcJardinia adopts the 6 pdr. calibre for rifled field 
pieces. That both Aostria and Sardinia should have done so after the ezpe- 
jrienee of the Italian war, and after earefol experiments with different gnna, 
SQggesta what the real oottTse of militaiy progress is in tliis matter, and it maj 
be further obserred that Belgium, which has watched the experience of the 
F^eh Teiy cicseljr indeed, also adopted, in 1860, the 6 pdr. calibre. 
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dif^rent isiiges, whi^ the French call the "e^paee haUvS^ for an 

object 2.50 metres high, is given, 

BifUd Camaum of 4 unSA tharge <f ^. 

Distances in metres .... 300 500 750 1000 1500 2000 2500 3000 
Espace battu in metres ... 156 95 56 39 21 13 8 5.5 
For 8 pdr. smooth bore, charge 263 119 56 31 II 5 2 1 

The gnns compared are evidenUj the same with the French 
lifled field gun of 830 MlogTammes, and their old 8 pdr. of 580 
Idlograuxines, and it will be seen that leaving out of sight the 
qneetion of accuracy, the heavy smooth bored gun has^ up to 
the distance of 750 metres, the best trajectory. 

It has been supposed that the trajectory of rifled cannon, is 
to be rendered flatter, or as the French express it^ more "nuante" 
by einployiug narrow calibres and long projectiles. Calcula- 
tions and experiments, however, show tbat within the ordinary 
hmits of weight and length of shell employed in rifled cannon^ 
and within those distances at which flatness of trajectory is of 
importance, the shape of the trajectory, and the consequent 
**e&pace battu" is more affected by an increase of the initial velo- 
city than by using a bolt-like projectile. 

The terms "Espace Battu" of the Freucli, Bestrichner R.-iuia" of the 
Germans, and " Dangerous Space" of some English writtim are used to .-^ignifjr 
that space or distance over which a ballet, in approaching the tarmination of 
its fligbt through the air, pMsea within a certain diatanoe from the groand, 
that distance being the helgjit of either an infantry or a cavalry soldier. If, 
for illnstration, the Bspaee Battu for in&ntry at a certain distance be 50 yards, 
and a man is standing 60 yards in front of the place where the bullet strikes 
the ground, that bullet will pass just OTer his head. The efficiency of fire 
depends greatly upon the length of this dangerous or enjiladrd space, especially 
where tho distance cannot be correctly judged of, or where the aiiniinj not 
very accurate. This space is greater in proportion as the velocity of the pro- 
jectile is greater. 
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In speaking of the calibres of rifled field pieces, it may be 

here remarked that the calibre of three and four-tenths inches 
was adopted by Oapt. Dahlgren for rifled boat howitzers at 
about the same time at which it was introduced in France and 
Bnssia. 

This is good independent evidence of a well-founded pre- 
sumption in &7or of that calibre, and as numbers of rifled boat 
howitzers are now being made for service with naval expedi- 
tions, the same bore could be adopted in our army with some 
show of reason. 

. We must, howeyer, take into consideration the &ct previously 
mentioned, that in Europe the most recent decisions have been 

in favor of a calibre for rifled guns about that of our six pounder 
or even a little larger, and this tendency to an increase in the 
calibres of rifled field pieces is the more noticeable since with 
rifled small arms the march of progress is in precisely the 
opposite direction. 

The nice adjustments of calibres and weights of fire-arms are 
much studied among the military nations of Continental Europe, 
and the truth is recognized that correct judgment in these 
things, especially as regards artillery, has a preponderating 
influence on military efficiency. They are causes of success or 
defeat, small aj)pareiit]y for any c>iie occasion, but which are 
continually operating, and in long struggles between w^ell 
matched armies victory is apt to rest ultimately with that 
power whose artillery excels in all matters of detail. To obtain 
superiority as concerns new improvements^ either of two courses 
may be followed. 

One is to bring into the field useftil novelties before an an- 
tagonist lias adopted them, as was done by the French with 
regard to rifled cannon in their campaign of 1859. To do this 
wiih effect requires promptitude and sagacily, and much care 
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and consoientiousness, in either adopting or rejecting proposed 
innovations. 

The second course is to wait until some important improve- 
ment has made its way among other nations, and to observe in 
what direction it advances toward its most perfected form, and 
then to model our own material by imitating the most advanced 
and approved plans, or by taking from the various foreign sys- 
tems whatever appears to be most excellent in each. 
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NOTES. 

Note A, page 9. — In the recently published United States Ordnance 
Manual (p. 489) it is stated that the French riH( d piore has a {•alil)re 
of inches nnd a weight of 670 lbs. This is tlie calibre and the weight 
of the smooth bored 4 pdr. of the French army (•* Gribcuuval cannon of 4"), 
and as their rifled gun frequently ternicd by them "the rifled cannon of 
4," it has apparently beeti crroueoui<ly a88umed to be identical with their 
old 4 pdr. 

Several years ago the French began a coarse of experiments by firing 
with cannon of ftboot tW calibre of onr 32 pdr. which bad only two grooveB. 
This number of grooves was fonnd to be insufficient to keep the shot steady 
in its passage throagh the gun, and it was increased until it reached six. 
(Les Can. Bay^s, pp. 49 and 50, Jonr. des Armes, July, 1860.) In Belgiam 
tolerably good results have been obtained with 4 grooves. (I<es Can. Bay., 
p. 60.) 

Gapt. George Beichenbach, of the Bavarian Army, a distinguished me- 
chanician and savan, made, in 1816, a small field piece, or rather a wall 
piece, with 7 grooves, whose projectile combined in itself the principles of 
the Mini^ bullet and of the present Beaulieu projectile. The influence of 
rontinism, and the distaste for military innovation which had followed the 
exhausting wars of that period, caused this inveutioa to be neglected. 

Note B, p. 11.— The rate of twist for this rifled gun was determined by 
the Russians, by means of a method which appears ingenious, but somewhat 
liable to fallacy. 

Note C, p. 12. — The military pace of 28 English inches is the foundation 
of the Kussian system of measurement by Archines, Sag^ne5?, and Versts. 
Ad Archine is the length of one pace, or 28 inches. 3 Archiaes=: i Bag^ne. 
500 Sag^QC8= i Ycrst. (3 8ag^oe8= 7 yards.) 

Note D, p. 14.— It may be remarked, that the term rified 4 pdrs., or 
rifled cannons of 4, is applied to those rifled guns whose calibre is not far 
from 3.40 inches ; and the term, rifled six pounders, to those whose calibre 
Is about 3.60, 3.70, or 3.80. 

KoTB BS, p. 17.— The penetrative force of a projectile being in proportion 
to the square of its vdocity,* and its initial velocity being in proportion 

* The statement that the fH>netrative ei^t of a projectile increases as the 
square of Its velooitj is not prvoisely oorrect, although snffittiently so for the 
present argument. 

It would be more exact, in both a scientific and a practical point of view, to 
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to the square root of the ratio of the weight of the powder to that of the 
ehot, its power of penetration, at short ranges, will be in direct proportion 
to the amonnt of powder used, other things being eqnol, and a certain pro- 
portion being kept between the amount of powder and the length and calibie 
of the gun. 

To enable a gun to resist tho hnrBting effects of heavy charges, the 
method mentioned in the text, of eucircling the cast iron with wrought iron 
or with steel rings, and especially with the latter, seems well calculated to 

1k' svicccfisfnl. What the precise method used in France is, I do not know, 
but in England old frnns have been circled l)y applying to them, behicd 
their trunion<i, lougiiudinal bars so ?hu])ed as 10 convert that part of the 
gun into a cylinder, and then shrinking on over them wrought iron rings. 
This method is said to answer well, but a better one might, 1 think, be sug- 
gested. 

For the purpose of penetrating iron plates, projectiles of a material less 
easily brohen than cast iron seem to be desirable : wrought iron, puddled 
steel, or hard bronse may be etmsidered as suitable for this pu rpose. With 
projectiles of the same shape ond material the penetrative power increases 
as the diameter, whfle the weights increase as the cubes of the diameters. 
Thus a 20.inch ronnd shot would penetrate only twice as far as a 104nch 
ball monng with the same velocity, although its weight would be 8 times 
as great. If the velocity of the 10-inch ball woS four-tenths greater than 
that of the 20-inch, then their penetrations would be about equal 

The cniphing effect or momentum of very heavy shot has been supposed 
to render them peculiarly suitable for breaking through the sides of iron- 
plated vessels, but shot weighing ll)s. tired at a target covered with tiie 
plates usrd for the lilack Warrior frigate, did not produce much eliect, 
even when fired in volleys. 

The real power of artillery docs not lie in the momentuvi of its project lies, 
but in what philosophers call their living force. A shot weighing half a 
ton, moving at the rate of one thousand feet a second — a velocity which it 
wonld.reqaire more than a hundred pounds of powder to communi<»te to 
it— would have a momentum equal to that of fifty tons moving at the rate 
of ten feet per second, or at about seven miles an hour. 

A vessel of fifty tons weight, which should soil against the Block Warrior 
frigate at the rate of seven miles an hour, would hardly be able to break a 
hole in her side by striking against her, even if the yacht were armed with 
an iron-shod prow. 

say that the power of penetration increased with the square of the velocity, 
on allowance being nnade for certain effects of the projectile which ore asid« 

from its actual work of breaking through tlie resisting medium. 

The amount of ttiis allowance, or rather th- rate of its increase with the 
Velocity of the projnutile, is to I t determined by actual experiment in those 
cases where it has a sensible magnitude. 
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N"oTR F, p. 2.".. — Some remarks on the record of the Board in the case of 
the James prDjcrtile arc to he found in Executive DocameRt No. 43, of the 
3(>tb Congress, 2d SessioD, House of Bepresentatives. 

J^^OTE O, p. 25. — Tf two p-nns be in exart proportion to each otlior. their 
weights. tl»e wcitrhts of tlitir projectilfs, and the weights of their charges of 
powder, will be in the ratio of the cubes of their resj)ective calibres. Takinpr 
the French fyun of 72 4 lbs. weierht as a stiirtin<r point, wc have fur a ritied lmiu 
of 3.67 calibre, 920 lbs. for the weight of the gun, between 10.5 uud li lbs. 
for that of the projectile, and 1.5 lbs. for the charge of powder. Our pre- 
Beot six pounder weighs 880 lbs., and therefore, if rifled with its present 
calibre, it would correspond very nearly with the French proportions. 

As to length, the proportional length of the French gun, that is, its 
length in calibres, is, like our own six pdr., about 16. 

Some of onr six pounders have been reamed out to the calibre of 3.80, 
and then rifled. These of coarse would be much lighter in proportion to 
their calibre than the French guns, but if we compare them with the Rus- 
sian rifled gnn as a standard, we will find them to be only 10 lbs. too light, 
that is, making no allowance for the amount of metal removed by reaming 
and rifling. 

With our American system of expanding projectiles we are nnt bound, 
however, to a very exact observance of tiie ])ro])ortions of calibres, kr. For 
example, with what is known as the Scheiikl projectile, the same shot is 
used for both the H.(J7 and the 3.80 gun. the saliots only diflfering in diameter. 
If the Scheukl system should be adopted, it might be advisable to bring all . 
of onr 6 pdr. guns to the calibre of 3.80, and to use different diameters of 
projectiles for long range shells and for shrapnels. The propriety of doing 
BO can best be determined by experimental firing. 

Note H, p. 27. — ^The calibres, Ac, of the rifled boat howitzer and of the 
French rifled cannon are given below. 

Calibre. Length of bore. Total leugth. Weight. 

Dahlgreu gun . . 3.40 inches. 56.23 Inches. 63.5 inches. 780 lbs. 
French gun ... 3.40 " 65.12 « 62.99 " 727 ** 

The measurements of the French gun are taken from a table given by 
OoL d'Herbelot. 

Note J, p, 27. — It cannot be said that the calibres of rifled cannon have 
been much governed in Europe by a desire to utilize old material, since 
various nations, in adopting the rifled system, have changed the material of 
their field ^uns from bronze to cast steel, and, as a general thing, their 
light artillery would seem to be new gnns, and not old ones rifled. 

NoTS E.— In determining the relative accnracy of fiie-arms, it is to be 
observed that an opinion drawn from a comparison of them at one distance 
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only is liable to be erroneous, especially if that distance is less tban two> 
thirds of their eztreme service range. 

This law is especially well illastrated by certain tables of firing with smaO 
arms which are given by Lt de Plcennies (Nonvelles Btndes snr Tanne i 
fen ray6). When the relative accaracies of the projectileB are expressed by 
diagrams, as has been done on page 13, the different lines are seen to ap- 
proach each other at certain distances, then to recede, sometimes to cross 
each other, and, finally, to separate widely toward their terminations. Their 
position near their terminations or at the g^roatost ranges indicates pretty 
well, although on a somewhat magnified scale, their average relative accn- 
racy for all distances. 

We may infer from this, that where it is not convenient to fire a projectile 
at a series of ranges, firinf:^ at the lonsrept prafticablo ranf!;e should be re- 
sorted to. and that tlie results obtained in this muunur may be relied upon 
to a certain extent as cxpressinfj its real comparative accuracy. The Frtincli 
artillerists appear to liave arrived at a similar concliisiou, for what has been 
published of their practice firing, seems to relate mainly to firing at dis- 
tances of from 2,000 to 3,500 3rard8, the projectiles being so fired as to fsU 
on a plain, and the nnmber being counted which strike within a certain rect- 
angle. 

NoTK L.— The French rifled field pieces are sometimes spoken of as guns 
of the La-Hitte system, from the name of General La-Hitte, the President 
of the artillery board by whom they were brought mto service; and som^ 
times as the Napoleon rifled cannon. 
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The undersigned offers to the public — for business 
abroad — the services of able and accomplished corre- 
spondents in London, Paris, and in most of the larger 
cities of Europe north of the Alps, points through 
which he reaches readily to Spain, Italy, and Russia. 

They bring to the execution of any kind of business 
whatever, a good faith and moderation which have 
never been questioned; and a judgment and discre- 
tion — when these qualities need to be referred to — 
always marked by skill, capability, and entire trust- 
worthiness. The undersigned has never relied on them 
in vain. 

Merchandise of any nature imported to order. 



FRANCK TAYLOR, 

Washington Cit^, 
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